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STIMULUS GENERALIZATION! 
SARNOFF A. MEDNICK 


Unwersity of Michigan 
AND 
JONATHAN L. FREEDMAN 


7 ate meverstry 


mulus situation 
ponses to 


just 


condoned 

hat 

respo iscs 

st ol psycho- 

Bilodeau, & Baron, 

irge part be under- 

f SG. While we have 

hese viewpoints, 

i@ iS to pro- 

of empirical 

research on SG 

nce bearing on 
important issues 

ization of the article After 

vw SG we shall review the 

generalization. Here 

will be refe rring to generaliz ition 

ilong stimulus continua that can be 

neasured on a physical scale (« v., 

stance intensity, size). Next we 


cuss the effect of variables 


drive and degree of training 
SG. We shall conclude with a dis- 


of issues around which much 


search has revolved 
Definition Stimulus generaliza- 


an be said to occur when a re- 


‘ ; 
writer the it i previously trained to be 
i preli ry of é‘ mis pape | by Stimulus 0, can also be 
Shepard's « mir nts ’ rT nein | . 
. y test stimuli similar to 0. 
Re). Manila aumaell yer e gradient of stimulus generaliza- 
; ior n be said to be observed 


stance can 
169 
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of these generalized made use olf a 
measured by frequency, ditioned stimulus 
is an orderly some point o 


physi il difference 


Shock to the right wrist was used 


the unconditioned 
the galvanic sk 


the 
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the point bilaterally symmetrical 
with Stimulus 0 was as effective 


one inch apart from the ition of the 0 point itself 


as 


The grad might be maintained that 


this 
verbal response Siti 
from conditioning to 
ince of SG and 
observer i failure 
stim 


havion 


from the 
bye tore 


ig | 
speed of reaction 
eralized responses 
related However, 


ionship Ihis 


training trials with 


od begins 


Witil 





IND J 


the en 
Brow! 


hibito instructions m1 


con 


among boost 


{} 
oO yl idients of 


In two separate experiments syn 
oO mit t 


metrical gr f 
for cle h, but could ilso b 


shower 
Brown 
thout 
While 


Some 


tested 
his n 


easure ol! 
positive 


observed 


] 
ommonti' 
ssociate 
g trom « g two 
lization st stimulus 


Andreas 


siuzation 
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lamps He reports a regular, statist 
niicant gradient ol tre 


No regular la 


tency gradient was obtained though 


cally sig 


quency ol 


response 


late icy Measures were taken 


lhe studies involv 
the ne lizat it voluntary re 
ney gradients has 

some interest to researchers 
It has probably at 
‘ +) 


ion bee iuse ic 


which latencies of 
may be meas 
with latencies of 
Gibson's explana- 
s failure has be« i wen 
pomnter 
itial 


be withheld 


long 

respon would 
(s5 were the test stim ilus, but 
to the CS 


Rosenbaum 


illowed to occur 
basis of this 
d that the usual gradi 

with latency 
to respond 
the 
instructions 
tab- 


structions to § 


‘racting 
inhibitory 


itte mpted toe 


nly using the 


with the fastest 


obtained a rela- 


, ' 
positively acce| 


t t latency 


the 


k In con- 
t} 30 slowest 


Phis 


sep 


l gradient ol 


Ss was extremely inconsistent 


study was then replicated on a 


and the findings were 
ith the hypothesis that 
would demonstrate a 


cy gradient of gen 
a study of the GSG 

of age in children, Med 
Lehtinen (1957), using this 
ind found that 


hildren were less restrained 


pred te | 
younwer! 


by the inhibitory instructions and 


demonstrated gradient 


Chese 


two stu 


$ GENERALIZATION 


nterpretation of the 


to find latency GSGs. Other 


(ribs ) 1s 


the Brown, Bilodeau, 


usIny 
Baro l 


tion ol 


ipparatus, or some mod 


t, have investigated the effect 


of level of manilest and ex 
Mednick, 


ion of GSGs (Bilodeau, 


imxiety 
perimental naivete on SG 
1957) summat 


Brown & Meryman, 1956), the 


tr il (5 (se 


effect on 
& Waernery & 
SG with ethno- 
Arnhoftt, 1956, 
Arnhoff & 
these | " 


tendency 
wirtz, Jones, 1956 


the 


orreiation ol 


centri ittitudes 
1957), and intelligence 
Lov. 1957 Most ol 

] 


} } | / 
will be discussed below under 


; 


priate headings 


Lon Krom these 
or ibly assert 
spect ft 
co inuum 


With 


<i for both voluntary 


human Ss, GSGs « 


voluntary response dimensions 


t ily significant gradi 


3 itisti 
ularly observed 
2. In 


voluntary re 
with inhibitory 
using latency as the response meas 


ure, GSGs have not been regularly 


observed However, some recent 
studies have supported explanations 
ind have reported 


of this failure 


gra lients. 


Pitch Generalization 


In studies of pitch generalization, 
them- 
keep- 
apparent 
Thus, 


some special problems present 
selves. If frequency is varied 
ing intensity constant 
loudness varies concomitantly. 
stimulus intensity dynamism may be- 
factor »sec- 
ondly, human Ss have had extensive 


pit h 


come a complicating 


experience in differentiating 


: 


so that simple use of cps to char 


' 
acterize points on a pitch similarity 


continuum seems naive here are 


points on the pitch similarity con- 


re well sepa ited in 





e low 


ones were emi a 153, 468 


and 1000 cps) an i was tested 


(ss Rew ir (sole8 were 


1957a, 19 em 
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However, Intensity Generalization 


no eect In a theoretical article, Hull (1949 


' 
ible to discusses ar aspect of intensity gen- 


eralization studies which should be 
nitially clarified; other things re 
may reprocess the n 


ft (s,s ilonyg r reater iumplitude, fre 


bre | a ll Iency. nd 


iaining constant, an organism will 


1 to a stimulus of 
Since all studies of 


spect 


use training 
y trom the 
geveralization ti » iccording 
to Hull 
rth ot re- 
nection of SM4s 
Hull predicts 
f observed gr 
is intensities ranging 
He predicts 
test 
ibove the 
upward gradients 
ties range below the 
ilso leads to the 
neral trend ol 
gy at i rela- 
intensity and 


generalizing toward weaker stimulus 
tensities will have a greater down- 
will the yr idient ex- 
the opposite direction be- 
same stimulus intensities 
nsiveness ict that the shape of a curve 
studies mav be modified by scale transtorma- 
It would be t litigates the importance ol 
notions unless there is some 
of the stimulus and re- 
This question is dis- 
the section on the 
the gradient 
inheret i ity of direct light source Hull 
SG (particularly in onfirmation for his postulate 
research joint action of SG and stimulus 
1 intensity in a study by Brown (1942). 
udy may be considered with a 
group of experiments in which Ss 
were trained to respond to a certain 
of direct light (as opposed 


ot reflected light and 
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tested with other intensities. Brown's 


study tested the adient pull of rats to 


the stimulus of a screen of 0.2, 5, of 


5000 apparent foot-candles illumina 


tion which, in turn, was associated 


with food. In accordance with Hull's 


prediction, the GSG (of a maze-run 


ning, harness-pulling response) was 


steeper for “high intensity trained’ 


animals (trained on a high intensity 


stimults and tested tor SG on 
the 


“low intensity 


howell 


intensities, ©S being highest 


stimulus) than for 
low 


tested on 


animals (trained on the 


imulus and 
. CS being the dark 
“high 


inten 


trained 
est intensity st 
higher 


These terms 


and ‘“‘low 


ained’ Il be used henceforth 


prec tively 
at the upper or lower extremity of the 


to denote groups trained res 


stimulus continuum used in the spe 
study 
il 1 Patt 
study, 
if GSG 


1953 I part ot 
found 


iso 


for high wt 
d rats than for those low 


\ ned, using rate ol w 

Inking as his response measure 
two degrees ol direct light 56 
indles is the stimulus d 


Frick (1948 


ty trained 


ipart 
sion 


using only 


intens rats in gener 


tion test trial varying 
of illum 
candles found 
gradient 

In an 


children, 


experiment 
Spiker 
reinforced a 


with preschool 
1956b 


white 


differen 
tially positive 
light for a lever- 
He then 
with three add 


half of the Ss were 


and a blue (negative 


pressing response tested 


for generalization 


tional white lights 


high intensity trained and half were 


low intensity trained. The gradient 


for the high intensity trained was, in 


accordance with Hull's 


pred ction 


iND 


FREEDMAN 


heantly steeper than the yt ici 


for low intensity trained 


These studies, varying intensity of 
a direct light source, generally sup 
Hull's 


dynamism 


port principle of stimulus 


intensity 
Inienstty of reflected 
Another group of studies 


sults somewhat incompat 


ibove, us¢ 
| 


bik 


those repor ted 
I 


it as ve era 
Raben 1949) tr 
the 


ways 


rats to run in 
painted ru! 
0.33 log units 
GSG ol response taten 
' 


test sessions Sh) 


the (sts went tron 


in the first ses on 
prediction to 
the tourth th 
progressive 
sponsiveness 


194% trained 


from under a_ block 


bright ess and tested lor ( 


t n n blo ks of v 
by the 


method 


iryving 
simult ineous ¢« 
They found a 


ng GSG on the f 


iuthors state that the obt 


t differ significa 


straight line 
Montgomery (1953 


ing an exploratory drive 


satished by exposure 


stimulus situ ition, extinguis 
1 


Worator' behavior of rats 


| 
maze and then tested for ge 


tion I if 1 to other 


whi the intensi 


light reflected from their 


He obtained an essentially 


ne gr idient by plotting | 
response decrement again 


ence of illuminatio 


1943 


bl 1A 


maze 
berg il i Solomo 


‘ 


rats to establish a 
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crimination and then tested 


gen- 
eralization to five degrees ol relative 
bright: Chey found a straight 


ic ss 
ine gradient 

In in 
Brown 


metho« 


genious adaptation of the 
( larke, and Stein (1958) 
|, Bass (1958) used variations 
s of the projected sil- 
jockey on a 
ho 


running 
Every 
silhouette represented 


hou 
horse continuum. 
exposul 
S was required to guess 
horse would win The 
80% of its 


another 
whether 
Stimulu 


norse won 


other three horses 
won 40°, of their 


1 and found that 


races, ile the 
Stine) , ind 3 
rm 
would 
the 


distance 


win’ 
Stimulus O to 


to guess 
irom 
their 
j the 
his method could be readily 


on oft 
0) on grayness 
wr use with children 

il, studies usiny the in- 
source as a 
Hull's 


princi 


direct light 
o 8 ipport 
dynamism 

using reflected light tend 
mbiguous or negative e€vi- 
inspection ol the two groups 
the 


in the range 


es suggests that varia- 
reflec ted light 
thus far 


nsities employed 


produ ed as compelling a 
in intensity as variations 


itensity of a direct light 
of ound. Hovland 

tested for generalization of a 

to varying degrees of intensity 
e; CS frequency was 1000 cps, 

the GSs were each 50 jnds apart and 
placed 40, 60, 74, 
the threshold. Human Ss were used 
with PGR as CR and electric shock 
is UCS. Hovland trained halt of the 
Ss to low intensity, half to high, with 


nt d While he 


and 86 dbs. above 


} } 
rbalanced esign 
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does not plot differential gradients 
for low intensity trained as opposed 
to high intensity trained, it is appar- 
ent from inspection of the reported 
data that the slope of the gradient 
for the high intensity trained group 
is greater than that for low intensity 
Fink Patton (1953 

studying learned drinking responses 
in white rats, found that the GSG 


for high intensity trained Ss tended 


trained. and 


to have steeper slope than that for 
low intensity trained Ss. 
Miller (1954 


for generalization of extinction effects 


and Green tested 
along a continuum of buzzer inte: 
sity. Using rats motivated by shock 
to run to a buzzer signal along a T 
(,50 


intensity 


with 


reported a 


maze, they 


slope for high 


Phe 


trials for the 


greater 


trained animals gradient of ex 
tinction 


trained 


low intensity 


group approached a hor 
zontal line, which result is explained 
by the 

} 


number ol 
trials which this group took to le 


yreater 
‘arn 
as compared with the high 

From studies of sound 
the theory of SG responsiveness as a 


joint function of SG and stimulus in- 
tensity is supported. 

Drive 
some studies 


the 
to proprioceptive 


Stimulated by 
indirect 


intensity SG. 

showing evi- 
dence of generalization of re- 
sponses stimula- 
dura 


Yama- 


designed a 


with 
deprivation, 


tion associated specihe 


tions of food 
guch 1952 

factorial study to test for this phe- 
He deprived rats of food 


explicitly 


nomenon 
for from 3 to 72 hrs. during training 
and tested for generalization along 
the 
stimulation resulting from different 


continuum ol proprioceptive 
degrees of hunger at each depriva- 
tion level He found significant 
GSGs; the slope of the GSG of the 


high intensity trained group was sig- 
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uficantly greater that [ to higher stimulus i 
GSG for those that were low | interpretation may 

tv trained t speck ambiguit' 
raliza flecte 
me this Hull 
tinuum has presented 
Johns il ideas on s 
yme work ist This 
ha h 
gests that u 


iriable both dur 


met! 


the t 


rr to be cor 
that S is ¢ xperiencing the hig! 


the stimulus 


possible intensity of 


it the moment of reward ince the reflects 
inimal usually g rew: : tinuum 
the light source, it 


he should respond w 





ible determin 


ol the stim 


imber of responses in 60 sec 
proc uced regular vr dient 
} 


weren t cise as the 


radient 


\ study by Brush, Bush, Jenkins 
experi and Whiting (1952) is quite similar 
three just discussed With 


Noving to the 


pigeons as Ss, an illuminated spot of 


as stimuli 
varying size on a pecking target ina 


Skinner box was used as the stimulus. 


Generalization was tested on both 
sides of the CS; rate of response was 





As\ 


sure 


irger side bet rN higher 


is substituted 


rw 
I 


e produced, that 


mmetri 


However, if 


ior 
be ome 


i 


+} 


smooth 


FREEDMAN 


forcement also produced smooth 


Cs U 58 


} 


Rosenbaum (1953 


and normal Ss 
tangles of light of var 


he resp 


tri : 

the stimuli 
moving a slider 

1 weak sho 


Schiller 
with tne GSR 
e, and shock 


vie ol light Lit 


rect 


ingles of 


were the 


was repor 


ous heig 


hts 


using psychia 


ater 


employe d rec- 





OF 


aiong the size some 


Cases, however, re 


metnies have been observed 


have unitorm occurred 


lor 
amph- 
latency 


ire ob 


i is is cr response 


in Ss. such as used by 


lor 


Gulliksen 


nbaum, and Botwinick, provides 


lent amplitude and trequency 


Howe ver, late wv GSGs are 


} 
bserved 


\ group of studies from widely 


} } 
tomes which made use 


Moora 
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of the Grice apparatus have obtained 


highly consonant and meaningful 


results This recommends this 


method quite highly for animal work. 


Drive Stimu Generalization 


ask: (a 


trained to the 


is area we whether a 


Cali be pro- 


rioceptive stim arising trom 


aeprivation a ; b il so, 
i generaliz response 


to prop lation 


zaiion 


that 
ogs could learn to respon i to a time 


iterval as a 


Pavlov 1927) demonstrated 


conditioned stimulus 


Several studies have subsequently 


investigated SG along this dim 


sion. (Czehura trained four 


re spond to a one second silen 


val between two tones differing in 


pite h. He then tested re sponsiveness 


to three additional durations of silent 


interval 3 ; I ZO sex observ 
ig a regular gradient 


(1951 


bar every 


Rosenbaum trained its to 


press a 6U sex to obtain 


food pellets During testing, seven 
intervals were u 14, 
ind 120 sent s 


measure ol 


additional 


45. 75, 90, 105, 


inv a latency response 
strength, a significant gradient, de- 
creasing in height as the CS was ap- 
proached, was obtained; past the 60 
sec., Stimulus 0 


oint latencies 
I : 


remain at the same level 


for the CS 


tended to 


as those interval The 
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in this direction In an informative 
paper on the proble m of the scaling 
ol the independent variable, 


man 1956 reports ol! 


work from his laborator' 


VARIABLES INFLUEN* 


RALIZATION 


ces betwee! the (GSGs 


s when the ted group 
of food. Whe 
ised to 10 gms 

experiment, the 

e groups was signih- 

group demor strated 

Ca 
maximum 


so displaced 
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sponsiveness they exhibit (Jenkins, and Walton (1938) obtaine 
Pascal, & Walker, 1958 The pi- results. 
geons were tested using operant tech- Situational factor. Medi 
iques with the size of the pecking compared the GSGs of ex 
key serving as the generalization tally naive and experimer 
continuum phisticated Ss finding that 
None of these studies utilized a Ss demonstrated great: 
factorial design; this factor would sponsiveness than the sopl 
1 to complicate the interpreta Ss. Inasmuch as this effect 
yf their findings due to the possi- cially marked in Ss who scor« 
bility of a drive stimulus SG effect on the Taylor Manifest 
Despite this, their results make it Scale he interpreted this 
reasonable to conclude that increased terms of situational driv 
time of food deprivation will lead to It may be reasor 
ncreased SG responsiveness from the above ev 
Electric shock. Rosenbaum (1953 condition which 
used three degrees ol noxious stimu drive state will resul 
mg shock, weak shock, and »G responsiveness 
pr duce varying levels 7. eS 
with human Ss While —— ae , ; 
» weak shock and buzzer conditions ‘@" 
ice differing results, the The study of indiv 
shock resulted in considerably is concerned with a 
| relates of SG reactive! 
tud 


. f 
series of studies on ol the work has deal 


ement, Murray ind Miller mental factors perso 


ompared the (5545 under schizophre ia, and brait 

s of electric shock, finding most instances the 
neralization responsiveness tion of Sts as an explanator' 
Sf 


greater shock 1 n Thus in excess | s Trea 


1948) reported vil seen by some writers as 
Relatively stror basis of the disorder ol t! 
relatively +} iter | schizophrenia 
However, there is anot! 
that this reseat 
ipon the copu- ake tasic problems 
tally inexperi could be ittacked by tl 
rats exposed to “incen If a theory hy pothesize 
rying degrees of “appro important variable promot 
Bea h 1942 mre sured ing in a given context, the 
iveness on a 5 point scale. A_ evidencing a high level of SG 


rough gradiet observed tiveness would be expect: 
his data rreater the dose form well in such a context 
‘sstosterone proprionate the less ample, Gibson (1940) hypot! 
ncentive need resemble a recep that SG is behind the interference 
female in order for it to.elicit a arising in the learning ol ial lists 
response and the stronger the re- of high intralist similarit 


sponse to the incentive Macerone showing reduced SG 
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hould learn a high intralist 
little interference 
relative to its performance on a low 


Mednick 


individuals 


sim- 
ilarity list with 
similarity list 
that 


il brain damage 


has shown 
evidence 
fr tiveness On the 
res ilt, ( arson 1958 
| demonstrated that 
lamaged individuals 
little decrement 
ction of increas 
In studies of 

this type, it is necessary that the ef- 
ct be shown in the interaction term 


ferences between 


riad of 


SiMmpie l 


a m' 


| 
»evaliuate el 
Sil lepend 
evel, she com 
equ ited 


of her 
im 


lor 


Liile 
Lite} 
r equate 


ny level or 
itive generalization 
ization response to 


pons 
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A study by Buss (1955), on 
chiatric patients found no differences 
as a function of MAS scores; he sug- 
gests that the MAS is not an appro- 
priate test for psychiatric 


psy 


patients 
1958 

the 
with 


Fager and Knopf agree with 


Buss’ conclusion on basis ol 


psycl 


their experiment 
patients They found no relation- 
MAS scores and SG 
basis of 

1939 


ilt ics 


liatri 


up between 
Clinical group On the 
Schilde: 
the difh 


schizophrenics have in tasks 


inical observ ition 
ty remarked on 
involv 


different 


1930 


ition Bender and 
, St idy ing con litioned 


from sho« k, noted ex 


generalization by schiz 


Cameron (1951) has 


inclusion 
(SG on 
(sarmezy 
i | iliz ition 
of pitch, found that schiz- 
rela- 


lemonstrated more 


than normals 
marked 
socially Imin 

Mednick (1955 
dimension of space, found 
yener ilized more 

nn (1954) tested 


with soci il an | 


s and found relativel: 
schi 


il mater 


} , - 
iization for 


chang: 

of tl 
scold ng mothe: 
psyci 
compar 
Ss in the study. 
ction of the reported 
that there was little 


sugye 


{ ( rence in gener iliza 





186 
Mednick 


the 


tion between the groups 
(1958a) has presented 
research iii 


ivily on SG 


i learnit \ 


ory approacn schizo 
phrenia which 
theory 
Eriksen 
tK 
of - 
istnen 5 
treme scores on the 
MMPI seales. The “'l 
onstrated more genet ilizatior Both 
RCI eralizat n 
could avoid 
k) than when 
7 
navoidable. 


tests. Arnhoft 


rted that high gener ilizers showes 


ps show more 
nstructed that the. 

electric shox 
1956) re 
j 


195 
those high i: 
Mednick, 1958b 
ige. Mednick ar 
ound that SG res 


versely as a fi 
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FREEDMAN 


school children; no relationship was 
found for adults in a separate study 
by Mednick (1955 With the 
younger children, Mednick and Leh- 
tinen noted a latency gradient while 
older chil 


none was noted for the 


with these results 


dren In line 
Reiss (1946 


gradient 


found generalization 


to 


ol homonyn 


a tum 


damage. Ili 


sullering trom 


nd location 


d imance, Me In < k 


treme curtailing 
1CSS 
to those ot Sn 
decreased ra 


1 ts respo 


| 
labor itory 


1949b 


Pavlov's 


by Raz in 
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number of training trials to the CS 
1924), experimenting with 
reported of gen 


that ~a 


Beritoff 
“spread 
tr Lining con 
and further re 
from th ould elicit the 
Ho r, r three days 


rable var 


il 
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ing and then declined; the decline 


was more marked when single stimuli 
were used as CS than when combina 


rhe 


these 


tions of stimuli were used 


terpretation of the results of 


rp 
experiments 


} 
yy a" 
1i ffi 


is somewhat < 


For one thi gz. izran states 
th there vy ire o 16 Ss in 
] lies h 1 ] 

summariz 


ikes the 


oO reiniorcement 
o 104. In testing for 


irce measure 
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Absolute and relative generaliza- quent repetition of this study which 
tion increased with training, the made use of a 
1 Humphreys found essential 

same results (1948 Hur 


voluntary re 


smoothest vl 


irom the tat 


concluded that it is reaso 
a positively accel 


1dien 


the 100% 
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their distance from the cortical 
representation of the CS 
Loucks (1933) and 


1932) have developed 


Denny-Brown 
analytic il 
arguments which seem to cast doubt 
on the “irradiation” hypothesis 


Even however, 1S 
he data 


Dittmer 
the 


more 


from ; { y Grant and 


1940 


1 
cortical 


hey point out that 
the 
greater in area 
k of the body 
infer that irradiation 


i greater decrement be 


representation ol 
is cons der ibly 


of the trun 


two compar ible points on the 


betwee! two 


Pheu 


+} 


poi ts on 


data showed the 


e trunk to be slightly 
nd Dittmer also 
1 Hull study 
the trradiatior 
1 Hull (1934 
terms ol 
is is extreme! 
cortical representatio 
alt and foot are inter 
the cortical repre 
and buttocks 
the GSG should 


Whil 


irguments 


waist 


of this 


. , { 
usefulness o 


othesis is it 
] ‘ 

is ippeaing ior 

may prove im 

; 


noaihed 


iorm 


the 
imdpoimnt of ex 


«if ked 
pathw ivs 
experi 
It 
' 
simular 
' 
terms of cps wil 
overlapping parts ol 
end o1 hearing 


this .er 
at higher ne 


van ol 
irther. 


d organ overlap is 


lirrored ural levels such 


189 


as the medial geniculate body and 
the cerebral cortex. Thus, a response 
learned to one of these tones may be 
called forth by the other 
me these common stimulated 
Tone A might stimulate 
Endings 1, 2, and 3 with a 
peak at 2. Tone B will stimulate 3 
4, and 5, with a peak at 4. Any 
illed forth by Tone A 
also be elicited by Tone B because of 
\ problem 
arises in this formula- 


tone by 
ins ol 
pathways 
Nerve 
re- 
sponse ¢ will 
Common Pathway 3 


} 


whe KIY 


usual finding of octave 


generalization, 1.e., incremented re 
sponse to the octave of the ¢ S despite 
the fact that the tones are well sep 


We ype 


is being the result of 


arated on the « ps Gimension 


expla is this 
overtones having the frequency of 
the CS being produced by presenta 

Chis explanation 


ispect of the Hum- 


1939) experiment (which 


by way of illustration 
coes 


but 
and 


not explain the Blackwell 
Schlosberg (1943 
etlect 


iutions taken to 


finding of a 


strong-octave in rats despite 


extensive pres min 


imize the appe ince of such over- 


tones Wolpe wo ild also have some 
difficulty explaining increments of 


sponse 


} to symmetri 


Caibson, 1939: Anrep, 


1923 irther, the Humphreys ex 
cited by Wolpe, 
his 


fully 


eriment, itself con 


Lins data d theor,s 


t 
' 
t 
Humphreys’ 


imaging to 
experiment repli 
cated an earlier experiment by Hov 
land « xcept tor one important detail 


Hovland 


dime nsion usil 


tested across the pitch 


gy a range of 4 tones 


1967 to 153 cps. Humphreys 


irom 


tested between 1967 and 1000 


ony 


“Cy Since the representation ol 1967 


ind 
arated on the hearing end organ than 


1967 and 1000 cps, we 


153 cps are more widely sep 


] 
ire clearly in 
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the 


it 


a ion to predict in the in- 


that 1967 CS, the 
s test tone of the Humphreys 


POosii 
stance was 
1000 cy 

study should elicit 


th 


Hovland 


' ' 
I Mt 


e relative gen 
to ol 


' ' 


pens 


1 


eraization il ‘ 
the 
the 


; 


As 


ition 


ud’ it nap 


reiative generaliz strength 


; 
| 


Humphreys’ 1000 cps tone was 


the reiativy generanzation 


Hovla 15 
Humphreys suggests that 
ol 
ibed to 


biid 


ol 5 cps tone 


Onl 


stren 
ol 


this similarity se 


be 


rt 


S 
' 


; 
{ 


I ime rel 
tor 


the pitch dimen 


‘It 


the 


gh Am 


rex since es were 


id points ol 


Ss 


These 


tion rer ; 
aii ine tt 


n explana 
the Wolpe posi 


‘ ’ , 
nowuon 


ion 


ways 
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o! 


the gradient 


all 
ha 


posed as “the” form 


including no constant form at 


While this question of shape 


consumed paragraphs 
ol 


cussion 


ha 


experiment i 


Ss on occasionally 
i a central prob! 
it be 


should 
be 


disn 


As 
well 
One 


shape may 


" ; 
} ete 


n 


obta 


ire 


the 
} 


Snape 


isu4©re 


iying 
any 


| } 


WY 


with which 
be 


the 
tl 


cam 


' 
may aitere 
un 


it 


IT 
It 


specification of stimulus ar 


pulating 
seems clear 


proceed 


has been 


itl ible , 
mie 
ol 


have bee 


‘ is 


t at 


\ } 


ne;re 
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sponse The probability that 
stimulus will elicit this response 


any 


new 
is proportional to the similarity of 
new stimulus to the conditioned 


mulus An index of similarity is 


ippli 


to previously ob- 


determined by ition of a set- 


theory equation 


tained data By 


~ ibor 


introducing further 
it the effects of rein 
the 


set-theoreti 


lor nent ind extinction on 


primitive clements, 
models of this kind have been shown 

nt for certain ways in which 
probabilities 


response 


the course of dis 
ng (Green, 1958; 
However, Bush and 
that their model 
any experimentally 
ibout the shape 
the 
presumed to 
h 


1955 


r com luce 


index of sim 
govern 
nism deter 


uch orga 


has no invariant 

ce between 

ysical dimen 

tensity, tre 

ind seecrott 

> similarity 

nee theory 

mathemati- 

of stimulus 

is affected by 
level 

IAs proposed i 

rards a stimulus 


The simi 


spnace 


! 
is defined in 
e between these 


' +} 


iti ner commo 


poses that stimuli dif 


' 
ngie | hysical dimen- 


nes of various tre 
be identified 


points f g sychologi 


with 
il space” il 
i way that the distance between 


ts is in iantly related to SG 


such 
pon 
Such a curve | 


the rectilinear physical 


ychological space 


differs 


irom 
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“continuous, differ- 
Therefore, 


by some 
entiable transformation.” 
although the GSG is postulated to 
have an invariant form in this psy- 
chologi al space, Ww hen this space is 
retransformed back into the “phys 
ical space” (e.g., into the physical 
scale of the form of the 
GSG becomes irregular and depends 
upon the position of the CS 

He then asks this question 
the physical scale with its empirically 
determined but irregular gradients of 
the psy- 
ind, hence, a unique 
having the same form for all 
of the CS? Shepard's con 


Nn ale 


frequency 
Given 


SG, is it possible to recover 
( hologi il space 
(,5(, 
pesition 
tention is that for any given experi- 
tal procedure the GSG 
ue form that is independent of 

the CS and of the 

} 


ilong which the 


met h is a 
position ot 
1¢ il dimension 


arrayed. 


stimuli are 
rocedure attempts 


' 
: 
the 


His 
hat will 


response 


function t 
ditional 
om experiments on 
ychological distances. On 
{ several paired issociate 
in which the stimuli 
ilong such physical dimensions 
color and shape, 
that the GSG under 
ind of experimental condition 
1958a, 


bhricht 


rightness, 


“ne 
1des 
this 
is concave upward (Shepard, 
1958b). In addition, though, he con- 
it the shape of the GSG de- 


upon the 


cludes th 
distribution of rein- 
the S is 


pe a is 
rein- 
the 


forcement so that, if 
forced only part o} the 
(SSG de parts from the pure exponen- 


tial form and becomes more “‘bell- 


time, 


} “d,"’ i.e., convex upward in the 

ity of the CS 
is supported by Humphreys’ results 
(1939, 1948 Although this model 
accounts for the observed form of the 
GSG (when that gradient is plotted 


against psychological distance), it 


This conclusion 
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2 
5S 


and hey point out tl 


the ony 
} fa 


iD 


ne can know when 
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«ft 


he ) Ie irn to respond to a 


p 
~ | 


mulus element when 


} 


irti 


is 


; 
yt 


does differentially te 
that this 
failure to respond differentially is the 
! of SG. Since 


by identical 


rie respo! ) 


| However, 


characterist« 


nition 


ed 


| 
\\ vce 
However, 


Supe 


’ 


| 
( 


\ 


observed 
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re 10n 


ma 


mber 


e again 


wesitior 


re spol sec 


with one 
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ol 
S's attention being directed to the 
E-defined relevant dimension. Lash- 
ley 1] Wade assert that no falling 
GSG will be observed unless the CS 
is contrasted with a GS so that the 
relevant dimension is made manifest 
to S 


period and develops as a result 


' 


Since underlying gradients of 
strength cannot develop in 


™ 


the conditioning “trainit 


period 
lus fails to produce a 
iter strength of asso 


t 
it 


imulus than with 


hk 


d 


the Sal 
1 Wad 


rie thod 


’ 
Tit 


mension 


a 
single stimulus 


( vecifically 
ol 
by 


ial test. 


ine SUYy 
single test 
Such 


many 


followed a 


(55 ru 


; 


d 
in occasional re 
rhe 
study 
the 
iT 


SI been repea ( 


itis 


tr 


mes over, “4 


' , 
! ial gradients 


1948 


with 


~ortso 


ad 


’ 
Tal rie iti 


Ww 


is des gned 


Wade 


(,5(58 were observe 


speci 


ishley restrictions l 


However, in 
uld be noted that 
the 
have 
the 


is no 


the 


nt 
there 


ling gradi on 
\lore of te 


(cs 


the and 


1949 prop ed 
of generaliza- 
that 

liza 
cal and 


| he I ashley . 


has ali- 


ition 


He 


nomena Ssugvests 


{ 


ra 


two types ¢ 


idoeve? fron 


tion 


position 
ization phe 
ol 


is 


age, in 


rcumstances unable 


distur shing characteristics 


S 


note 


the ( 


The relation ol pseudo- 
to true generalization 
unlike that olf 


total action of 


the undifferen- 
the 
structured whole 


iated young toe- 


is to the activities 
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of the fully developed individual.” 
In his “subsequent testing hypoth- 
further that 
generalization develops, not during 
the the 
tioned stimuli, but during the sub 


esis’’ Razran asserts 


original training of condi- 
sequent testing of the generalization 
stimuli.” 
to the Lashley-Wade position on this 


ig that 


his hypothesis is similar 


matter Razran is 


suggesti! 


during training no tendencies of 


propensities to 

j 
built 
(,58 


' 
generalization are 


up During testing with t 


Ss will 


ic 


' 
t 
} 


te the 


7 ategorize or ri 


new stimulus « some sort rude 


similarity-dissimilarity scale’’ 
sisting of two or three steps 
The hold a 
somewhat intermediate between that 
in and Hull. 
developing this view it may be help 
the 


present writers view 


of Lashley, Razr: Before 


ful to analyze some of issump- 


we will call, for want of 


tions ol wl i 
i better name, the Hull position. It 
that 


itements is 


this elab 
the 
It is not im 


sho ild be made « le if 


ition ol 


to draw 
have in cer- 


Hull's 


they 
exagyer ited 

on 
Vigorous generalization responses 


the trst 
stimulus 


ire routinely observed on 
test trial 


training. I: 


following single 
ismuch as such responses 
not occul ! the 


would absence of 


this tr iw and 
marked effect on 


tne sucn 
the 


degree of generalization behavior, the 


degree of 


training is a 


' 


phenomenon of stimulus generaliza 


tion is probably best seen as resulting 
the 
training 

On t test trial 


training (generally acknowledged to 


irom involved in 


ope rations 


he first following 


be the “‘purest’’ measure of SG) one 
a regular de- 
the (,5s 


much re- 


should expect to find 
GSG 
elicit 


scending Instead, 


usually almost as 
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sponse strength as the CS (‘‘com- 
plete’ SG Hull suggests that this 
is due to strong responsiveness o 


curring immediately alter training 


not necessarily a convincing argu 


ment in view of the action of reactive 
inhibition which would tend to lower 
responsiveness and to unextin 
guished reactions to irrelevant situa 
stimuli such as 
Wickens, Schroder 


1954) attempted to extingu 


tional 
clicks 
responses to an irrelevant asj 


the stimulus before beg 


testing, 
plete SG on the first test trial 


l he 


GSG on 


but nevertheless found 


expectation of a desc 


test trial <« 


the first 
with it some assumptions 
that SG res; 


‘ onseque ice 


must assume 
develops as a 
ing This seems to be an a 
assumption. The second assumptior 
is that training results in a grad 

of apportionment of pote 
sponsiveness along the 

ulus continuum. For 

expected that if Ss are 
salivate to a tone 1000 cps ar 
S is presented once wit a 


other tl 


some point on 


tinuum, the extent of ea 
sponse will be proportional 
physical or jnd distance of h 
stimulus from the training stimulus 


If S is to respond in a proportiona 
manner (i.e., respond more to 1400 
cps than to 1800 cps t 
that he 


with 


must be as 


sumed came to the first test 


trial issociations between spe 
cific stimulus values on a physical or 
ind scale and certain levels of re 


sponse strength. That is, it must be 
assumed that the first 

trial he already had a 
ber of drops of salivation set 
for 1400 cps and a 
for 1800 


However, there is 


before 
certall 


smaller n 
reserved ( ps 


another 
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bility 


set up associations between gen- 
eralization responses and an ordinal 
scale of stimulus values rather than a 
ind of scale? 
That 1s, 


Ssporise to a 


continuous physical 
what if the extent of S's re- 
GS was 


tional to the number of 


given propor- 
unils 
that separate that GS from Stimulus 


0 (with number of stimulus units de- 


stimulus 


fined in terms of the population of 
units S 
within the immediate experimental 
? This would explain the 
complete SG is 
the first 
the first GS that S experiences 
the s 


stimulus has experienced 


tuation 


" 
=I | 


that almost 


vy observed on test 


, me 


continuum as 
at that 
stimulus unit from Stimulus 


will 


is on 


will be 


Stimulus 0 


q point, 
only on 
large re 


that 


elicit a relativels 
For ex imple, let us say 
} 


in an experiment on pitch generaliza- 


; Qe 


on, imulus 0 is 1000 cps and one 


S rev ’ 1400 cps GS ul 


inother 
1800 cps GS on the first 

For each S in 
experience in the experimental situa- 
tion, his GS will be only 


moved from Stimulus 0 


terms of his 


unit re- 
With con 


testing S’s GS units hierarchy 


one 


nge until he has experienced 


re of GSs used in the ex- 


At this point a regular 


ng (SSG would be exper ted 
| turn explain another 


] 


i veneraization ex- 


riments, rular descending GSG 
found at a relatively 
Also, it 1 
the 


with 


is usual 
| ite st 44 “Stif “4 

hat slope ol 
continued 
testing 


Let u take 


some differential predictions 


another situation 
where 
made 
that the 

ted by 


may be The Hull position, as 


stated would tend to predict 
imount of responsiveness 


a GS will be determined by 
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What if, following training, S 
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from the CS along a 
physical or jnd scale without regard 
to what other GSs, if any, are pre- 
In terms of 


its distance 


sented in the experiment 
the notion being 
sented here, if the CS is a 
1000 cps and 1600 cps 1s the critical 
test GS, it will make a great differ- 
ence whether the other GSs are (a 
1200 « ps and 1400 « ps or if the other 
GSs are (6) 1800 cps and 2000 cps. In 
the case of (a), the GS at 1600 cps 
will be three units from the CS; in the 


alternative pre- 


tone ol 


case of (b), 1600 « ps will be one unit 
from the CS 


eralization 


If Ss allot their gen- 
responsiveness according 
to units of separation of GSs from the 
CS then it would be predicted that 
the 1600 


more responsiveness in the (b 


cps stimulus would elicit 
situa- 
tion than in the (a) situation 
Further, it would be predicted that 
in important determinant of amount 
of the GSs would 
from the 
1200 cps GS in (a) 


about as 


ol response to any 


units 


the 


be their 
CS Thus, 


separation 


should elicit much gener 
as the 1600 cps GS in (6 
since both are one unit of separation 


the CS Some 


lization 


from empirical sup- 
this 
eralization phenomena is found in a 


by Hovland 
1939 Hov- 


land reports the generalization of a 


port tor interpretation of gen- 


comparison of studies 


1937) and Humphreys 


PGR response to tones 25, 50, and 
the CS. Part of th 
Humphreys experiment repeated thx 


75 jnds from 
Hovland procedure, confining itself 
to GSs that were 5, 15, and 25 jnds 
the CS The CS and 25 jnd 
tones were 1967 dv and 1000 dv, re- 
spectively. The two studies are com- 


irom 


pared in terms of the units hypoth- 
Table 1. 


would 


esis in The units hypoth- 
predict that the Hum- 
phreys 25 jnd tone would elicit as 
much the Hovland 75 


jnd tone (both being three units from 


esis 


response as 
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THE MATCHING OF BEHAVIOR RATING AND 
QUESTIONNAIRE PERSONALITY FACTORS 


WESLEY C 


BECKER 


University of Illinois 


Cattell has out- 


a strategy 


Over the vears, 


lined and followed for de- 
assessing personality 
tially called for the 
n of three 


ia, namely, behavior ratings (BR 


termining and 


factors in 

lestionnaires (VQ and 
| Factor identi 
upon blind 
simple structure, which 


4 
to be based 


» (Cattell has the virtuous 
ny tunctio il 

variant within the 

mpl nd mea 

attell's 

that th Vari 

reveal similar struc 


‘ viden ‘ 


nt public i 
his co-workers 
ider to believe that 
monstrated an al 
S correspondence bn 
| t) persoi ilitv factor 
s also irry with them 
that ( ittell’s lo 
evidence ol tactor 
ass media has be ! 
BR and Q factors 
t book (1957) Cat 
the present state ol 
ross-media matchi ,’ 
y Statement 
media matchi y is 
1 © factors are far more « 
ther is with 
and K, and 
speciti to 


, fail of 


tched tha ‘ 
L-data factors ] 
to te 


Cattell hedges this conclusion by 
presenting possible alternative cross- 
matches for 3 of 12 factors for which 
matching is claimed (Cattell, 1957, 
lable 8-7, p. 326) and by stating in 
his preface (p. xi) that the matching 
across media may be even less re- 


liable than it 
even stronger statement on this sub- 


seems. However, an 


paper by 
They 


and 


recent 
(1958). 
the 
questionnaire realm have 
linked to each other with all 
in one realm 


rect appears in a 
Scheier Cattell 


write “Factors in 


and 
rating 
been se- 
curels 
but a 
finding their counterparts in factors } 
in the other realm” (p. 608). Further 

n this paper, the 
“Moreover, the 


lew ltactors now 


following 
nt is mad 
between questionnaire and 
ng realms is so well established 
th a match to a questionnaire fac- 


tor is excellent presumptive evidence 


of a match toa parallel rating factor” 


p. 6UY 

Since the present writer had quite 
a different impression of the present 
status of research on the matching of 
BR 


the preceding quotations, he under- 


ind 0 lactors trom that given in 


took the present review of the evi 


dence and issues involved in relating 


BR and 2) iactors 


Tue Evipenci 


1958 and 
Stice 1957 
(1957) in 


Cattell 
Saunders, 


Scheer 
Cattell, and 
reference to Cattell 
support of their 

Cattell 


and 


m ike 
assertions quoted 
1957 three 


idies, two with adults 


ibove cites 
cross-media sti 
ind one with children 

The first study 


ross-media was 
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carried out in 1945—46 by Cattell and 
Saunders (1950). The sample con- 
of 118 college men and 240 
college women. The behavior rating 
to 


sisted 


factor scores were based on one 
five rating variables each, generally 
those found common to two previous 
studies (Cattell, 1947; Cattell, 1948 

On the average, three rating variables 
were used to estimate each of 13 be- 
Questionnaire 
factor scores were based on one ques- 
tion for eight factors (Q-1, Q-2, Q-3, 
Q-17, Q-9, Q-4, Q-13, and Q-14 


hve 


havior rating factors 


and 
tions for the remaining 
0-10, O-5, O-8, O-6 
~ ~ ’ ~ ~ ° 
and Q-12 Obje 
but 


included, 


on ques 
factors 
Q-15, Q-?, 


tive t 


eight 
Q-7 


ests also 


were 


Q-13 Obsessionally careful and considerate 


BR-G Positive character in 
severing, deter: 


intellectua 


Socialized, cultured min 


BR-K 
ished, pote, refined 1 
BR-N Sophistication (polished, polite, re‘ 
ignores people; 

Q-17 Lack of annoyance at superiority 


the 


analysis 


not for 


ol 


discussion 


terest 
The 


r'sand used 


these are in 
present 
was based on tetrachori« 
the multiple group centroid method 


[Thirty-one visual rotations were 
simple 
of the 

authors 


tR and 


satisiactory 
Wut 


; he 


made before a 


structure reached 
12 extracted, 


claim finding a match for 


was 
lactors 
two | 
() measures 


BR [ Parar 
tive: 


ommon 


suspicious broods. feels f 


Q-17 ( annoyance at superiority (1 


In setting out some of the results 


below, brief descriptions of the vari- 


ables entering into the behavior rat- 


ing factor estimates are given in 


parentheses. Since each rating vari- 


ud schizothymia (jealous, hostil 


sesthetically fasticdio 


Cc 


ng with people; 


persecu 


BECK! 


a complex descrip 
ti0n, to 
adjectives within a rating 


able is actually 


commas irate 


are used sep 
\ iriable 
are used to separate 

The desc ption ot 
only one pole of the bipol ir vy ibles 
A fuller description of the 
be d in Cattell 


The number of questions en- 
| 


a nd semic olons 


rating variables 


is given 
variables « fou 


(1947 


tering into each questionnaire tactor 


in 


estimate is given in parentheses fol 
Lhe 


can : und 1 


he 
tre 


lowing factor title actual 
used 
Saunders (1949 

Che first factor for 


wtor A 


questions 
or ( 

w! 
is claimed is | wl 
following loadings of BR a 


scores 


stable 
gh 


red, introspective 


sensitively imag! 


ealing with pe 


The authors claim a ma 
BR-G and Q-13. Wher 
the original correlati 
1949 it found 
Q-13 correlate .02 


! 
re! 


is 


ition ol 2 13 with a 
22 with BR 


second claim lo 


ure is K 
Che 
based actor 3 whicl 


ind QO load 


on 


I 
BR 


low ny 


worrying, a 


The 
the 


thi 
“This factor 
ly the most precise h 

f but also one of th 


clear-cut matches of primary fa 


iuthors have 
match 
on 
any tactor most 


tors 
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from each of the realms of data” serve to bolster their tenuous argu- 
Cattell & Saunders, 1950, p. 251 ments. In the reported data there is 
The correlation between Q-17 and no basis for deciding what Q factors 
BR-L (Saunders, 1949) is .01 The go with what BR iactors at the pri- 
highest correlation of Q-17 with any mary trait level. The evidence sug- 
BR factor is 24 with BR-K gests at best that a second-order ex 

[Three other relationships between  traversion factor in behavior ratings 
BR and Q factors are assumed to may have a Q-data counterpart. 
exist, iulthough the reported data leave However, the present associations 
much doubt as to the validity of are not consistent with those re- 
these assumption Factor 4, which ported by Cattell later (1957) as 
Cattell and Saunders assume is a components of the second-order ex- 
econd-order fusion of factors H and  traversion factors in either BR or Q 
F, had the following loadings realms. Examination of the original 


H, Adventurous cyclothym sum of H, and H, below)! 
H, Adventurous cycl ymia (marked interest in opposite sex; gregarious, sociable, 


Kes parties 
H \iventurous cyclothymia (composed, free from shyness) 
D nfantile sthenic emotionality (demanding, impatient, self-centered; attention 
shows off, br igs 
sthenic emotionality (self-willed, egotistic, headstrong, predatory; un- 
us, not conscientious, tends to be dishonest, selfish 
energetic, alert, quick, spirited; cheerful, optimistic, enthusiastic; ad- 
uus, bold, happy-go-lucky; talkative 
motionality (neurotic fatigue, irrationally irritable, jumpy, nervous 
ptoms; emoti al, ex ited easily har geable, undependable, moody } 
of shyness (1 


{ positive character integration (see factor 8 above 


Cattell and Saunders have the fol correlation matrix (Saunders, 1949) 
lowing to say about this factor gives no further support to the as- 
There is reason to believe that this represents sumed matches. Q-10 correlates .26 
s failure of analysis. Scattered evidence, i.e with BR-Hs and .20 with BR-F 
ulternative rotations of the present data, indi- §= (2 correlates —.44 with BR-Hs and 
arbre —— 4 gare deg po 39 with BR-F. Q-10 has correla- 
juivalent of (BR) H, and that Q-10 (Guil- ~ . 
rd’s Rhathymia) is the match of (BR) F_ tions of .20 or higher with BR-G, 
surgency. Here all four are involved ina BR-F, BR-H, the highest r being 
single factor along with (BR) D. This almost with BR-G Q-2 has correlations 
certainly represents a second-order factor, due above .20 with ail of the BR factor 


to the correlations among our factors being . : 
scores loading on Factor 4 as pre- 


duly high, as a result of biased estimates, . 
or to a failure to extract sufficient factors to sented abceve, the highest r being 
obtain separation of H and F (p. 251) with BR-Hs. The conclusion is 
Cattell and Saunders present no cor- necessary that this study does not 
relations or factor plots which might give evidence for the unique linking 

of BR-H with Q-2 and BR-F with 

' The loadings on Hy, Hs, and H, are spur- 

: : Q-10. 
due to the part-whole relationships and ~ —— 4 , ; 
ilting correlated error. The final assumed relationship 


* 
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between BR and © tactors was de 


satistactory 
rived from the loadi 


restoration ol 
ys on Factor 10 correlations from the ta 


Whatever the 


which were as follows 


meth 


BR-I, thou 


1 » eviden 


correlatio bet weet 
Saunders, 1949 
correlation of O-5 wit! 


is .20 with BR-J, 


Is 


{ ¢ 


BR and QO tactors 


The second stu 


1955 


ke Ww 


; ’ 
issull 


iption that me 
behavior rat 


ings we 
equivalent ior met 

the “obtr isive 

order tactors t 
ind Saunders found that some 
their communalities ran above 


ind that they could not 
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$1 and .42, respectively). Rather being used per factor. Again two 
detail the confusing picture estimates were made of each factor. 


bith 


than 
of loadings which appeared in this As in the previous studies, objective 
second study, the writer would like test measures were included, but 
to quote ittell’s discussion of its these are not important to the pres- 
t book (1957 ‘nt discussion \fter computing 
product-moment correlations, 13 fac- 

tors were extracted using the group 
n the first by 
10 wone centroid method and rotated to sim- 
ple structure by the quartimax 


abs © « 1 t 
Neuhaus & Wrigley, 1954) criterion. 


Iwo additional graphic rotations 


were require 1 to obtain satisfactory 
mple structure. When the 13 fa 
tors are examined, in no case do both 


a Q factor anda BR factor load on the 


ime factor 
These three studies represent the 
he evidence referenced by 
support ol the contention 
tors cross match 
of these studies 
they could not be con- 
isive with regard to the 
questionnaire tactors, 
i1known relationships 


onnaire tactors 


» further unpublished 

Cattell’s laboratory 

bearing on the is- 

1952 took as his 

is the problem of dis- 

y between factors A, F, H, 

all of which fall in the extra- 

introver n area. Objective 

behavior rating, and question- 

| obtained on 102 col- 

six housing groups 

ve test data will not 

he rating factor scores 

ed by having each mem- 

estimate ber of each group rate every other 
variables were member (N varied from 14 to 22) on 
give two equivaient three variables loading on each fa 
ictor The ques tor The full des ription ol the rat 
rs involved the items ing variables can be found in Cattell 
Personality Qui at 1947 Only a brief description of 


1953 


l 
i 


to ! each will be given below 





Cyclothymia-Schizothymia 
Easy going, good natured 
Adaptable 
Ready t 
Surgency 
Cheerful! haps ) 
Talkative 


operate 


Desurget 


Energe 
Adventur 
Advent 
Marks 


at 
lly composed 


the 16 PI 


used 


Forms A and B of 
tell, 1950b 
tionnaire measures of 
H, and | 

Meeland the « 


tion of all variables and used produ 


were 


| | 
normauzed 


moment correlation coefhcient 
multiple g 

ethod of factor analysis 

ition was fol 


*n inspection 


inalysis 
troid m was 
ised. Blin 
11 full rot 
ndicated th Factor 1 was a 
lk and H An was then 
ide to separate F and H by extract 
ing another facto~ from the resi 
Six further 
factors were carried 


Meeland’s 11 fa 


r ftir re 


le we | for 


fusion 


attempt 


lu ils 


ind rotating further 
| 
i 


rotations ol al 


out Iwo of tors 
showed co loadings of behav 
factors 

1! 


ictually a reter 


juestionnaire 
ctor 1 
had the followi 


BR-! 


spiteful, critical 


inflexible, 


languid, slow 


igid 


Meelars : 
best 
able 
that Factor 3 

with | When the 


plotted the loadings on 


consiceres 


contamin 


$} against each other 
ir-cut hyperplane 
onal to the vectors for 
which suggests tha 
structure was cor 


orig 


H 


When one k 
rrelations between tl 
) factors | Table 


difficulty in 
H correlate 77 . B 
790, and } 
714 


nedia correlations for A 


R 
sR 


Lookiu “4 


correlate 
correlate 
I 


t is found that each of the 


rs correlates higher with 
which it is not sup 
than 


tor it 1s supposed to match 


other lactor 


} 


posed to match it does with 


the f 
Again, the possibility remains 


second-order BR extraversic« 


might match with a second-or 
but this 


the one-to-one 


extraversion fac tor, 


does not support 
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TABLE 1 


CORRELATIONS AMONG BR anv Q Factors 
Meeiand, 1952 


matching of L 


level 


ind O factors at the 
mary trait 
Mes land 
uded that, “Generally, there was a 

failure of the 


1952) appropriately con 


ratings, questionnaire 
i d obie tive test measures to emerge 


imultane sly in their appropriate 
factors” p 
The 


bet ween I 


magnit le of the correlations 


ind O factors in this 


though not supporting 


ertions, are o! interest 


be ise YY are higher than have 


been found in other studies 


most 


suggest that 


Ihe writer would like t« 


onditions, in 
first evaluated 

of his house on 
ind then v 
) be 


up a 


is given 
completed 

Situation 
likely 


iter was 


ng a similar frame of ref 
thus making the cross-com 
self-ratings more mean 
Also. it sho ild be noted that 


each subject had the rating scales in 


is ol 


his possession a month before the 


actual ratings were made. Having 


the rat ng ss ales avail ible might 


have led to closer self-examination 
members of the 


group and thus increased the validity 


relative to other 


of the self-ratings. Needless to say, 


139 
404 
254 


485 . 
033 291 


ia direction while BR-L is scored for the trustful cyclo- 


such results while of theoretical in- 
could not be generalized as 
for the 16 PF 
typical conditions of 
The final study from Cattell’s lab- 
oratory Ww Horowitz 
1951 Horo- 
witz was concerned primarily with 
objective tests to measure 
factors A, H, and L. She included 
behavior ratings found previously to 
load on factors A, I . H, and L (nine 
ratings in all) and the 16 PF (first 
Unfortunately, the only 
correlations reported are between the 
nine behavior ratings and Factor A 
of the 16 PF. Horowitz found corre- 
ranging from .43 to .79 be- 

tween the 16 PF Factor A and rating 
adaptability, good na- 
ss, and atten- 
f all found previously 
to load BR-A On the basis of the 
reported data, the reader does not 


terest, 


validity data under 


use, 


s carried out by 


on 60 college women. 


finding 


edition 


lations 


variables of 


dne coo perativene 


- . ; ls 
tiveness lo people 


know to what extent these same rat- 
ing might correlate with 
other questionnaire factors, and so 
this evidence is of limited value. It 
should be remembered that with col- 
lege men under similar rating condi- 
tions, Meeland found Q-A to corre- 
late only .106 with BR-A. 

In reviewing the literature, the 
writer was able to find only one other 


variables 
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‘ i itc] 


vers (Cattell’s H 


study (at the primary ling « 
where factored questi 
factored behavior ratings ised in fathers 

I i spect bev 


In this study Beck 
Hellmer, Shoemaker W a 


5 


i 


mothe rs al 


16 ol 
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Cattell has paid little 
other factor” 


the two media 


ittention to the “no 
criterion 
oth the 
other 
| crite 
in the ¢ 


requirement ol the second 

] } If } 

i it 
no 


f ) 
Pig 


tell ya i! d 
that 
ind © tactor meas 


70 on the 


with the 


correspondl 
as high 


1 the 


mecasures 15 


res could load as 


ime tat whe correlation be- 
the factor 
possibility assumes unit 

However, if the 


SO. ear h factor 


tor 
ZceToO 
com 


com- 


could still load 


likely 
. i 1 that 
pe n idled 
Mmanciny, an 

ifi if el 
item loading 
, In practice this problem 
iS 1 been solved 
Another 


to the 


n some 


that 


related | 


is the fact 


problem 


abov e 
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with present day measurement tech- 
niques there is no way of specifying 
order in the personality do- 
indepe ndently 


ltactor 


ol i speciii 


Since it is 
beforehand 


main 
set of variables 
not possible t< 
the sampling of variables in BR and 


iry 


specily 


a appropriate to a given 


order, there is no way of knowing that 


aomains 


a given set of BR and <) variables will 
ill which 
can the 


ol the 


le id to first order factors 
In view 
ol 


is possibie that 


n be cross-matched 


haphazard method item 
if 


factors will lie at different 


sampling, ques 
re 


onna 


venerality from behavior 


The relationship ol 
irom tactor to 


Vary 


Since there priori 
iable sam 
loubtful if Cat- 


stable outside of 


1) 


roblem, it 


position ist 


' 


system 


the fact 


ng 
common tr 


ol 


sel{-raters i 

ict 

Hlowever, 

i to 
he present 
the 
y ol BR and 
ct that 
the 
patterns in 


Such 


would j a 


ich olf 


las 

of common 
and “other” 
result irtifactual and 
lated to ol 
neity lhe greater 


which in 


udgments 


is, Ol course, 


the problem variable 
the vari- 
+} Q- 


LHe 
extreme 


moe 


homogs i¢ 
med ipproacl the 


stion again 


, the greater the probabil- 
mea 


behav ior 


ning systems 


that 
bial sS 


common 


than common pat- 
uci factor 
Cattell, of course, is not 


Cattell, 


I ither 


terns are prod ig apparent 


matches 
insensitive te 


1957 


» this problem 





te ' Lire 


different sample of 44 variabl hicl 


covered much the same behavioral the moment. Historically th 


domain. Peterson and Cattell were been two major criteria use 





SCSSIni¢ 


internal consist 


h 


h iS gradu ill 


be seriously considered as criteria for 


questionnaire development. Since 


the cultural experience of men and 


women in our society 1s quite ail 


lerent t would probably be neces 


deve le | Sc] ri e question 
e item validity 
women This 


b.! 
ibie ft 


ol course, 

problems ol 

ol report 

approat h iS 

of a single question- 

an be scored in terms ol 
perce] 

ms ol 

the two 


lequate 


$s assertions 
ons bv C 

o the effect 
s shown in 
matching of 
iestionnaire 


ne eV 


mality factors 
ite material 


naliuy factor 
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vestigating the str t 





TEMPORAL EXPERIENCE 
MELVIN WALLACI 


irames ol rete! 


The present review will attempt to 
irvey the more cent studies in 
methodology 


ne perceptiol 


I as well as 
connection with the “new 
look olves the perso! ilits 
orrelates perceptiol Re 


searcn ¢ 


nental studies. 
il-observa- 
1.1 
nKIY spec- 
I be ill- 


LOPMENTAL ASPECTS OF THI 
CONCEPT OF TIME AND 
[ime PERCEPTION 


Phough philosophe rs resorted to a 
lanation of the “time 


exp 
ere is ample empirical evi 
h indicates the develop 

re of this « pacity De 

speculations, there is 

ndicate that the capacity 

ts ne and to estimate it 

Worker tally developing human 

ul _ iracteristi Fraisse & Vautery, 

1952 Within the last few vears, ef- 
between sree forts to present formal accounts of 
within their the development of temporal con- 

t and « xpenence have emanated 


cep s 
from two major lines of approach 


1) psychoanalytically oriented the 


213 





214 


orizing and extensive empirical ment of the time 

investigation 1945) and 
Arieti, 1947), 

) ] 

Although d 

th the prol m 

I i 


sense 


Dool 


Wi 


others 
l th 


Oo the ot! 
8 upon the anal | hase of 
ment as primary, 

I I . | 

i (1 ), 1952 

1948) suggest 


progra 
| that the 
was d 


> ace 

erived fror the 

h the Percep l 
functiones 

ry | re 


ywugh which i 


sidered | 


x 


: tin this process 
1940: Oberndorf, 1941 


Theoret 


ical 


lated to the pe rustrations a 
satisiactions of bo needs 
cially the intake of 
providing the basis f« 


” 
food 


the rel 
wr the deve lop 
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future—expectancy of the age of maturation of the notion 
le providing the dis- of time Oakden and Stuart (1922 : 
for example, suggest that the child 

vmbolization—via has little ability to conceive of the 
continuity and development of time 


and nonreality ex 


wense Expres 


until the age of 11—a view supported 
w, later, toda} by Wesley 1942 According to 
these writers, the adult concept of 

time does not fully mature until the 

thirteenth or fourteenth year. Pistor 

1939, 1940) and Bromberg (1938) 

also point out that the time concept 

deve lops late in childhood, but not 

the findings of before the age of 10 or 12. Children 


| ’ 


time as being num 


| 
' P ' 
cCIOcK, Galliyvy occurrences, 


nted investi- irst understa 
illy the adult notion of 
iwreement is also to be 

y studies of the evolu 
t ypes of temporal con- 
letailed and sys- 

of the emerg 
ncepts of past, present, 
es (1946) found that 
tions “‘come into use 
m sequence irom 
at abo it the same 
the life of every 
lysis of data from di- 
ind questionnaires 
tween the age of 18 
he child lives pre- 
in the present, even 
some ability to project into 
iture may be developed during 
period. ‘‘Words indicating the 
in first, then words in- 
licating the future and finally those 
dicating the past. Thus ‘today’ (24 


J 
ths precedes ‘tomorrow’ 310 


1s) which in turn precedes ‘yes- 

(36 months)” (Ames, 1946, p. 

122). From two to three years of age 

ewhat simil: the child begins to utilize the con- 
evelopment pts of past, present, and future in 

essive stages his verbalizations, but with a greater 

1947). emphasis upon the future than on the 

gators, however, tend past. An increase in the number of 
th Piage t's formulation references to these time divisions oc- 





irs betwee 


bys ‘ 
this }* 
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to come It was found that the older takes place between preadolescence 
pupils (Grad 6) showed a great and adulthood. It seems that the in- 


younger pupils ternalization of the notion of time 
rstand these is ind duration in relation to objective 


he basis of h stand 


irds is as yet incomplete in late 

1943-1944) con childhood 

so mt H T \ more recent study (Smythe & 

7) found that six- and 
uf extremely vari 


tone, 195 
mates of one second 
with older children, 

to 14 years ot age Moreover, the 

er children do ne ‘em to im- 
r do they learn “from specifi 


ler 


on,’ whereas the ok 
Oo show improvement 


he 


emerges 


ae velops 


| is two 


nd its relatively 


ire reat hed 


THE PASSAGE Of! 


l experi! I on time 
e estimation have 
the reviews by 

1946) and by Wood- 


th It of consider- 


‘Ss over 
Hence, the le iol th in definition of 
here is that with respect concepts and in methodology, the 


of time, learning still results obtained are contrady tory 
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and contusing 
, 

odological procedures 

Clausen (1950 


An analysis of meth- 
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In an approach which may also be 
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indicate a performance decrement, it first three of which were devoted to 
is not at all clear just how hunger, as_ either 12 or 24 conditioning trials, 
the motivation, operates in thissitua- the last day consisting of 18 extinc- 
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